Based on the literature, fundamental investigations of processes of structural formation and failure under an alternating load were performed mainly on face-centered cubic lattice (FCC) metals and alloys. Considerably fewer investigations were performed with body-centered cubic lattice (BCC) metals. In the meantime, due to such properties of BCC-metals as sharp temperature dependence of critical shear strength, orientation dependence of modulus of elasticity and of a yield point and a number of physical properties, a considerably more complex sequence of structural changes in metals of the given class compared with FCC-metals should exist.
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tion in structure formation processes is mainly determined by a difference in mobility of edge and screw components of dislocations at the Strain temperature below 0.2 Τ /2/. m
The aim of the present work is to study the peculiarities of fatigue processes and accompanying structural changes in the bulk and on the surface under the condition of an alternating load and failure of molybdenum single crystals.
EXPERIMENTAL
The dislocation structure of molybdenum both in a single crystalline and polycrystalline state and its evolution under the action of deformations of different types has been thoroughly studied /1,3/. Molybdenum is a typical BCC metal and is convenient for structural investigations, especially since room temperature, at which most of the tests are made, is within the interval of its cold brittleness. The samples of molybdenum (Mo of no less than 99.995%) with a work part of 5 mm in diameter and 15 mm in length for 6
orientations (see Fig. 1 ) were subjected to fatigue and static tests. The results of the work α were obtained with the use of transmission electron microscopy, optic and scanning electron microscopy, and X-ray diffranction analysis.
RESULTS AND DISCUSSION
The fatigue curves in coordinates τ -IgN are presented in Fig. 1 , where CL Ν is the number of cycles before failure and τ is a tangential stress in the <x primary plane of sliding. The main results of the fatigue tests are shown in Table 1 .
The primary planes of sliding were determined by the outlet of slip bands to the side polished surface. The conventional fatigue limit was determined The slip relief at the fatigue load is developed on the srystal surface inhomogeneously. At first, separate sites of sliding, the area which grows in the number of cycles, were detected. At the moment of fatigue failure in this zone of the crystal surface, a stable spot of iridescence was formed. As a rule, slip bands were straight for most of the investigated orientations;
however, a wave relief of sliding was observed for crystals of orientations 2 and 3 only.
As can be seen in Table 1 Electron-microscopic investigations showed that relief of zone 1 is closely connected with the processes of sliding. In Fig. 3 , typical relief of this zone for the <100> and <149> crystals is shown. There are distinct traces of the primary planes of sliding {110> in single crystals <149>, which are noted for their most favorable orientation to a single sliding on the
•(110}· plane with the Shmid factor S = 0.5. The more complex structure of Pre-critical growth of a crack in zone 2 occurs in the plane, which is macroscopically normal to the axis of tension. On the microlevel, however, the relief proves to be rather complex ( Estimating values of effective surface energy are also given in 
where U is activation energy of dislocation movement equal to 0,2 eV for ο molybdenum /17/. By assuming that the same energy is expended for the formation of the surface failure in static and fatigue tests, calculation 
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sliding" detected by Luft /9/ in experiments with a repeated deformation of molybdenum single crystals above 0.2 Τ ; in these experiments, a structure m with homogeneous distribution of dislocations, which were crystallographicallyoriented along one of the direction <111>, was preliminarally formed at room temperature.
The difference between these structures is that at cyclic loading screw 8 -2 dislocations ( ·'--10 cm ) prevail inside the channels, while in the structures with statis loading the channels are practically dislocation-free. The length of such channels varies from 10 to several hundred micrometres.
Channels of the more clear form are observed in those samples, which have been thinned for TEM by means of unilateral polishing with preservation of the true surface (Fig. 4) . Here traces of elementary sliding inside the channels are clearly visible.
The mechanism of formation of dislocation-free channels is not clear enough, but one may assume that their formation is connected with restructuring of the dislocation structure formed at the initial stage of fatigue; this is a consequence of both annihilational and dissipative processes at the finite stage of the process.
It is of interest that an average distance between the channels conforms to an average distance between macrobands, detected on the surface with the aid of an optical microscope (Fig. 4) . It is important to note that, in this case, the bands visible on the surface are parallel to the Burgers vector of dislocations associated with the channel formation. It should also be noted that the more distinct relief on the surface corresponds to a high amplitude of loading.
The relief of sliding in the process of fatigue failure is formed inhomogeneously along the surface of the crystal and at first it is detected in 
